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Abstract: Convenient, palladium catalyzed cross coupling reaction
conditions lead to novel N- and 4-substituted pyridones.

Among heteroaromatic compounds, substituted pyridones! have been
found as important starting materias for the synthesis of more complex
molecules2 The pyridone structure aso appears in a number of natura
products such as camptothecin,® and as a peptidomimetic element in
enzyme inhihitors of elastase® and thrombin.®> We have been particularly
interested in introducing carbon-based substituents onto the pyridone
ring in compounds designed for SH2 domains of tyrosine phosphatases
and kinases, and compound libraries targeting G-protein coupled
receptors. The pyridone N-substituent introduces an element of diversity
or a site for further modification via library synthesis. In the specific
case of the N-phosphonomethyl moiety, 4a, (Scheme 1) thisresultsin a
phosphotyrosine mi metic,® a key component in ligands recognized by
protein SH2 domains implicated in cancer, inflammation and allergy.
Herein we report avery efficient synthesis for the assembly of N- and 4-
substituted pyridones through palladium catalyzed cross coupling
reactions of pyridone triflates 4a-c with aryl boronic acids or the zinc
reagent of B-iodoalanine. Coupling conditions are described that render
pyridone triflates useful in reactions with a variety of aryl, heteroaryl,
alkynyl, and alkyl coupling partners at or near room temperature.

The pyridone triflates were made by regiospecific N-alkylation of
commercial O-benzylpyridone 1 with K,COj3 in acetonitrile (Scheme
1). Hydrogenolysis with Pd-C in methanol generated N-alkyl 4-
hydroxypyridones 3a-c. The formation of triflates 4a-c occurred rapidly
at -78°C with triflic anhydride and triethylamine.
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Scheme 1

The palladium catalyzed cross coupling reaction has been widely used
in organic synthesis for the construction of a variety of complex
molecules.” Organo triflates have been reported to couple with tin,8
boron® zincl® and Grignard reagents.!! Likewise, we successfully
coupled the pyridone triflate 4 with aryl boronic acids and phenyl
acetylene (Table 1). Although the Suzuki reaction is normally carried
out at reflux temperatures, several groups have reported the coupling of
organobromo and iodo reagents with aryl boronic acids at ambient
temperature.12 To our knowledge, the corresponding non-aqueous

coupling between aryl triflates and boronic acids have not been
reported.13 Such conditions are preferred for robotic synthesis of
compound libraries for drug screening. Indeed, we have found that the
coupling of 4a with 2-thienyl boronic acid proceeds a room
temperature under the specific conditions of Pd(PPhg)4/Ko,CO4/THF-
DMA (1:1) in a superior yield (96%) than the regular reflux conditions
(Pd(PPh3)4/a0 NaxCO4/DME), (entries 4 and 5, Table 1).
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Table 1. Palladium catalyzed triflate coupling reactions
Entry Y Product  Catalyst Reaction conditions  Yield (%)
1 Ph 6a Pd(PPhg)4 90°Cfaq Na,COz/DME 64
2 2-MePh 7a Pd(PPhg), 90°C/aq Na,CO4/DME 91
3 3-NO,Ph 8a Pd(PPh3);  90°C/aq Na,CO4/DME 81
4 2-thienyl 9a Pd(PPh3)y  90°C/aq Na,CO4DME 78
5 2-thienyl 9a Pd(PPhy),  25°C/K,COs/THF-DMA 96
6 ——  pp,  10b PdCi(PPhg),  100°C/iPr,NEYDMF 94
7 = pp 11c  PdCIx(PPhs),  100°C/iPr,NEYDMF 74

Subsequently, we applied these room temperature conditions to the
coupling of 4a with other boronic acids (Scheme 2). As a preamble to
robotic synthesis, cross coupling reactions were carried out in 20ml
borosilicated vials by mixing triflate 4a with commercial boronic acids,
palladium catalyst, and potassium carbonate in 1:1 ratio of THF and
DMA. The mixture was shaken on aJCHEM shaker for 48 h. To assure
purity, the mixture was filtered and the crude product purified by
preparative thin layer chromatography.’* Monosubstituted phenyl
boronic acids with electron donating and el ectron withdrawing groups at
otho-, meta-, or para positions did not affect the outcome of the product.
Disubstituted phenyl, naphthyl, and heteroaromatic boronic acids aso
gave excellent yields of coupled product. The isopropyl phosphonate
esters were further hydrolyzed with iodotrimethylsilane and N,O-
bis(trimethylsilyl)acetamide in acetonitrile, followed by TFA/CH3CN/
H,0 to yield the corresponding phosphonic acids.*®

The usefulness of the pyridone triflate intermediate 4a is aso evident
with the coupling to [-iodoalanine to generate pyridone-based
phosphotyrosine mimetics (Scheme 3). Previous reports of the coupling
of halogen compounds with zinc reagentst”1® prompted us to
investigate the coupling of triflate 4a with the zinc reagent generated in
situ from the protected B-iodoalanine, 12. After a considerable effort,
the method of Jung18b using THF-DMA as the solvent system and
Pd,(dba)s/o-tol P as the palladium ca[alyst,19 provided the desired
product 132 in 43% isolated yield.
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In summary, the N-alkyl, 4-pyridone triflate 4 is a versatile reagent for
palladium catalyzed cross coupling reactions with phenyl acetylene (sp
carbon) and aryl boronic acids (sp? carbon) at room temperature, and
the zinc reagent of 3-iodoalanine (sp3 carbon).
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